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Description

[0001] This invention relates to a navigation system
for providing road guidance by displaying a structure-
shape map showing building shapes and roads, and al-
so to a recording medium for such a navigation system.
More particularly, the invention relates to a navigation
system using a structure-shape map on which shapes
of structures are displayed by coordinate strings. The
structures may be displayed in different display modes.
The navigation system retrieves information regarding
a concerned structure and gives guidance.

[0002] A navigation system for vehicles searches, up-
on input, for example, of a destination, for a route from
a present position or a designated departing location to
the destination, and provides route guidance based up-
on the found route. One type of guidance screen used
to provide route guidance, based upon a suggested
route displays a map showing surroundings of the
present position and a present-location mark. The map
can also be used to enter a location or give route guid-
ance. Therefore, in a case where a location such as a
present position or a destination is set or the user de-
sires to see the location of a destination on a map, a
wide-area map is displayed by entering a place hame
(such as the name of city), as described above. The map
is then successively changed over from a wide-area
map to a detailed map by enlarging the map display
scale. Alternatively, by entering a telephone number, a
map centered on the registered location is displayed.
Document US 5 293 163 discloses a navigation appa-
ratus which displays road information based on the po-
sition of the driver.

[0003] However, if a large amount of information is
displayed on the map, necessary information regarding
the roads ahead may be buried in other information,
making it difficult to precisely recognize necessary in-
formation to decide a road to be taken. For example, in
the case of a structure-shape map, as described later,
shapes of buildings and general houses are displayed
in later, shapes of buildings and general houses are dis-
played in addition to information regarding roads. There-
fore, the amount of information on the map may be too
large for the driver to select necessary information by
looking at the map while driving. Further, it takes an ex-
ceedingly long time to draw a map containing a large
amount of information. Furthermore, when the scroll
speed of the screen is high, the drawing processing can-
not be completed in time for scrolling operation, making
it impossible to sufficiently view a map.

[0004] Inacasewhereamapisdisplayed and various
guidance information is given thereon, a name of a place
and names of structures such as buildings, facilities and
so forth are displayed as minimum and necessary infor-
mation. This information is displayed together with the
map. To display a place name and structure means, dis-
play coordinates and display areas must be prepared in
advance as data for name display separately from map
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data. Therefore, the conventional practice is to store
name data in addition to map data.

[0005] With the conventional method, data for the
map display and data for name display are both pre-
pared, which results in the amount of data being unfa-
vorably large. Moreover, a system wherein maps are
displayed by changing scales requires name display
storage for each display scale. Therefore, the amount
of data increases considerably, making it necessary to
use a larger memory.

[0006] Furthermore, in a case where district names
and structure names are displayed on a map, it is nec-
essary to restrict the display of names such that no
names overlap each other so that the visibility of the map
is not impaired. This restriction on the display worsens
when in an urban area that is congested with buildings
because a large number of tenants may occupy one
building. Therefore, investigating a tenant-occupied
building is impossible when there is no information re-
garding tenants occupying that building presented be-
cause it crowds the display and makes it impossible to
find or verify a building where a tenant concerned re-
sides. There has heretofore been no system capable of
retrieving and showing detailed information belonging
to such buildings.

[0007] In the use of a navigation system for vehicles,
there are cases where the user wants to ascertain where
alocation, such as a destination or an en-route location,
is located as well as set such a location as a destination
or an en-route point. In such a case, the conventional
practice is to select and enter, for example, a state
name, a city name, a code, a menu, or coordinates, to
display maps successively. Additionally, to designate a
changeover of maps from a wide-area map to a detailed
map requires that a plurality of key operations be con-
ducted. Therefore, the operation for reading out a de-
sired detailed map is complicated and troublesome.
With the method in which a telephone number is input-
ted, a detailed map centered on the relevant location
can be displayed, but further information cannot be ac-
quired. That is, although a detailed map can be dis-
played by entering a telephone number, if there are a
plurality of items of detailed information (as in the case
of a complex building at the detailed location), it is im-
possible to ascertain whether the desired information is
present in the display. Moreover, it is impossible to ac-
quire information regarding features and shapes of
buildings, facilities and so forth which may exist at the
desired location and its vicinities. Again, in an urban ar-
ea congested with buildings, a large number of tenants
occupy one building. Therefore, investigating a tenant-
occupied building and information regarding tenants oc-
cupying each building, is impossible. There has hereto-
fore been only map information used mainly for the pur-
pose of providing approximate information, and there
has been nothing that enables retrieval or verification of
information regarding complex buildings as described
above and multi-purpose facilities occupied by various



3 EP 1315136 B1 4

residents.

[0008] An object of the invention is to display informa-
tion necessary for travel in a readily perceivable manner
according to the travel condition and to enable neces-
sary information to be provided without making the
screen difficult to see even during scrolling. Another ob-
ject of the invention is to enable shapes and features of
structures to be displayed in a readily perceivable man-
ner, to show information regarding structures for guid-
ance, and to display structure names together with a
map without increasing the storage capacity required,
thereby providing a display screen of excellent visibility.
A further object of the invention is to make it possible to
display, upon input of a telephone number, a structure-
shape map having detailed information regarding a lo-
cation represented by the entered telephone number.
[0009] In order to attain the foregoing objects, the in-
vention provides a navigation system for providing road
guidance by displaying a structure-shape map showing
building shapes and roads, the navigation system in-
cluding storage means for storing guidance information
including information regarding building shapes, display
means for displaying the guidance information, and
guidance control means for controlling information dis-
played on the display means. Additionally, the guidance
control means sorts the information regarding building
shapes stored in the storage means according to a pre-
determined condition, and controls information dis-
played on the display means on the basis of the sorted
information regarding building shapes.

[0010] In addition, the invention provides a navigation
system which includes present-position sensing means
for sensing a present position, storage means for storing
guidance information including information regarding
building shapes, condition determining means for deter-
mining whether a predetermined condition is satisfied,
display means for displaying information regarding sur-
roundings and the guidance information stored in the
storage means, and guidance control means for control-
ling information displayed on the display means. The
guidance control means also has sorting means for sort-
ing building shapes from the information regarding
building shapes stored in the storage means, so that the
information regarding building shapes is sorted on the
basis of a determination by the condition determining
means. Information displayed on the display means is
controlled on the basis of the information regarding
building shapes sorted by the sorting means.

[0011] In addition, the invention provides a navigation
system for providing road guidance by displaying a
structure-shape map showing building shapes and
roads. The navigation system includes recording medi-
um, a program and data for drawing building shapes and
roads on the structure-shape map and for displaying the
structure-shape map to provide road guidance, non-vol-
atile recording means for storing a program, program
read means for reading the program read out by the re-
cording-medium read means into the non-volatile re-
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cording means, display means for displaying the struc-
ture-shape map, and processing means for executing
the program read into the non-volatile recording means
by the program read means, thereby displaying the
structure-shape map on the display means on the basis
of the data recorded on the recording medium, which is
read out through the recording-medium read means, to
provide road guidance. Drawing of building shapes is
restricted according to a specific condition when the
structure-shape map is displayed on the display means.
[0012] In addition, the invention provides a recording
medium for a navigation system which provides road
guidance by displaying a structure-shape map showing
building shapes and roads. The recording medium hav-
ing the record of structure-shape map data having infor-
mation regarding shape of each of various structures,
for example buildings, facilities and so forth, and infor-
mation belonging to each of them, and a program for
drawing and displaying a shape and name of each struc-
ture on the basis of the structure-shape map data and
for restricting drawing of building shapes according to a
specific condition.

[0013] The invention also provides a navigation sys-
tem which includes input means for entering a telephone
number, storage means for storing a set of position co-
ordinates corresponding to each telephone subscriber's
number, a set of representative position coordinates (i.
e., a landmark) corresponding to a number, and map
data having information regarding shape of each of var-
ious structures, for example buildings and facilities, and
information belonging to each of the structures, includ-
ing a telephone number thereof, display means for dis-
playing a structure-shape map showing a shape and
name of a structure on the basis of the information re-
garding shape in the map data stored in the storage
means, and retrieval and guidance control means for re-
trieving a telephone number stored in the storage
means on the basis of a telephone number entered by
the input means and for displaying, on the display
means, a structure-shape map centered on a structure
having the retrieved telephone number.

[0014] These and other features and advantages of
this invention are described in or are apparent from the
following detailed description of the preferred embodi-
ments.

[0015] The preferred embodiments of this invention
will be described in detail, with reference to the following
figures, wherein:

Fig. 1 is a schematic diagram showing an embodi-
ment of a navigation system using a structure-
shape map according to the invention.

Fig. 2(A)-(E) are diagrams showing an example of
the construction of the road-guidance data.

Figs. 3(A)-(B) are diagrams showing an example of
the construction of road-attribute data.

Figs. 4(A)-(B) are diagrams showing an example of
the construction of precaution data.
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Figs. 5(A)-(B) are diagrams showing an example of
the construction of data for a structure-shape map.
Fig. 6 is a flowchart for describing the flow of
processing of the overall navigation system for ve-
hicles according to the invention.

Fig. 7 is a flowchart for describing the processing
for displaying a structure-shape map.

Figs. 8(A)-(C) are flowcharts for describing the
processing for displaying structure shapes.

Fig. 9 is a flowchart for describing the processing
for displaying structure names.

Figs. 10(A)-(C) are diagrams showing display ex-
amples of structure-shape maps.

Figs. 11(A)-(B) are diagrams showing examples of
guidance screens using structure-shape maps.
Fig. 12 is a flowchart for describing an example of
the processing for displaying building shapes.

Fig. 13 is a flowchart for describing an example of
the processing for displaying one-way traffic marks.
Fig. 14 is a flowchart for describing an example of
the processing for displaying a route.

Fig. 15 is a flowchart for describing an example of
the processing for displaying landmarks.

Fig. 16 is a flowchart for describing program loading
processing.

Fig. 17 is a flowchart for describing program version
check processing.

Fig. 18 is a diagram for describing the structure of
CD-ROM data.

Fig. 19 is a diagram showing another embodiment
of a navigation system using a structure-shape map
according to the invention.

Fig. 20 is a flowchart for describing the processing
for display and guidance using a structure-shape
map and the processing for displaying shapes.
Fig. 21 is a flowchart for describing the processing
for retrieval and guidance using a structure-shape
map.

Fig. 22 is a diagram showing an example of a
screen during a structure selecting operation using
a structure-shape map.

Fig. 23 is a diagram showing an example of an in-
formation display screen.

Fig. 24 is a diagram showing an example of an in-
formation guidance screen using a structure-shape
map.

Fig. 25 is a diagram showing a list display screen
for retrieval of information regarding surroundings
of a structure.

Fig. 26 is a diagram showing an example of a genre
retrieval screen.

Fig. 27 is a diagram showing a further embodiment
of a navigation system using a structure-shape map
according to the invention.

Fig. 28 is a diagram showing an example of the
structure of telephone-number data.

Fig. 29 is a flowchart for describing the processing
for displaying a structure-shape map by a telephone
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number according to the invention.

Fig. 30 is a diagram showing an example of a
screen displaying a structure-shape map.

Figs. 31(A)-(D) are diagrams showing an example
of the composition of a telephone-number data file.
Fig. 32 is a diagram showing an example of the
composition of a registered-location data file.

Figs. 33(A)-(B) are diagrams showing an example
of the composition of an address data file.

[0016] Fig. 1 shows a schematic of a navigation sys-
tem using a structure-shape map according to the in-
vention. The navigation system comprises an input/out-
put unit 1 for input/output of information relating to route
guidance, a present-position sensing unit 2 for sensing
information relating to the present position of a vehicle
equipped with this navigation system, an information
storage device 3 in which navigation data necessary for
route calculation and display guidance data necessary
for instructional guidance have been recorded, and a
central processor 4 for executing route finding process-
ing, display guidance processing necessary for route
guidance, and control of the overall system. Each of
these components will now be described.

[0017] The input/output unit 1 functions to: (i) enter
destinations, (ii) to allow the driver to instruct the central
processor 4, (iii) at the volition of the driver, to execute
navigation processing in such a manner that guidance
information can be outputted by voice and/or a screen
display when required by the driver, and (iv) to print out
processed data. As means for implementing these func-
tions, the input section of the input/output unit 1 has a
touch switch 11 (possibly part of a touch screen) and
operation switch for entering a destination in the form of
a telephone number or coordinates on a map, and for
requesting route guidance. It is also possible to use a
remote controller or other similar input devices. The out-
put section has a display 12 for displaying input data on
a screen and, moreover, for automatically displaying
route guidance on the screen in response to a request
from the driver, a printer 13 for printing out data proc-
essed by the central processor 4 and data stored in the
information storage device 3, and a speaker 16 for out-
putting route guidance by voice.

[0018] Itis possible to add a voice recognition unit for
enabling voice input and/or a record card reader for
reading data recorded on an IC card or a magnetic card.
It is also possible to add a data communication device
for exchanging data between information sources such
as an information center in which data necessary for
navigation has been stored and which provides neces-
sary data through a communication channel in response
to a request from the driver, and an electronic notebook
in which driver's own data has previously been stored.
For example, map data and destination data.

[0019] Thedisplay 12 is constituted by a color CRT or
color liquid-crystal display device. On the basis of map
data and guidance data processed by the central proc-
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essor 4, the display 12 outputs, as a color display, all
screens necessary for navigation, such as a route set-
ting screen, a screen of an interval view and a screen
of intersections. The display 12 also displays buttons for
setting route guidance and for changing over guidance
and screens during the route instruction. In particular,
transit-intersection information such as the names of in-
tersections to be traversed is displayed in color in the
form of a pop-up menu on the interval view when re-
quired.

[0020] The display 12 is provided inside the instru-
ment panel in the vicinity of the driver's seat. Observing
a displayed map enables the driver to ascertain the
present location of the vehicle and to obtain information
regarding a route from this location. The display 12 is
provided with the touch panel 11 (also called a touch
screen) that corresponds to the display of function but-
tons. The operations described above are executed
based upon signals entered by touching the buttons and
touch panel which constitute the input section, though
a detailed description thereof is omitted.

[0021] The present-position sensing unit 2 has a GPS
receiver 21 which utilizes a global positioning system
(GPS), a beacon receiver 22, a data transceiver 23 for
receiving a GPS correction signal utilizing a cellular
phone or an FM multiplex signal, an absolute heading
sensor 24 constituted, for example, by a geomagnetic
sensor, a relative heading sensor 25 constituted, for ex-
ample, by a wheel sensor, steering sensor or gyro, and
a distance sensor 26 for sensing traveling distance from
the number of revolutions of a wheel.

[0022] The information storage device 3 is an external
storage device in which a program and data for naviga-
tion have been stored, for example, a CD-ROM. The
program comprises an application section and an OS
section. The application section includes a map drawing
part, a route finding part, a route guidance part, a
present-position calculating part, and a destination set-
ting operation control part. The application section exe-
cutes signal-output processing for navigation. The pro-
gram part of the information storage device 3 stores pro-
grams for executing processing such as route finding
processing, programs for executing display-output con-
trol necessary for route guidance and for executing
voice output control necessary for voice guidance. The
program part also includes data necessary for the above
programs together with display information data neces-
sary for route guidance and map display. The data part
of the information storage device 3 stores all data nec-
essary for the navigation system, the data comprising
the files required for route guidance, such as map data
(for example, road map, residence map, and structure-
shape map), intersection data, node data, road data,
photographic data, registered-location data, destination
data, suggested-road data, detailed destination data,
destination reading data, telephone-number data, ad-
dress data, and other data.

[0023] The central processor 4 comprises a CPU 40
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for executing various kinds of arithmetic processing; a
flash memory 41 for storing a program read out of the
CD-ROM of the information storage device 3; a ROM 42
in which is stored a program for executing program
check for the flash memory 41 and a program for exe-
cuting update processing (for example, program read
means); a RAM 43 for temporarily storing the location
coordinates of a set destination, guidance information
for a found route, such as the code number of a road,
and data which is in the course of being processed; an
image memory 44 in which image data used to display
a screen on the display unit is stored; an image proces-
sor 45 which, on the basis of a display-output control
signal from the CPU 40, extracts image data from the
image memory 44 and delivers the data to the display
unit upon subjecting it to image processing; an audio
processor 46 which, on the basis of an audio-output con-
trol signal from the CPU, combines audio, phrases, sin-
gle sentences and sounds read out of the information
storage device 3, converts the result to an analog signal
and delivers the analog signal to the speaker 16; a com-
munication interface 47 for performing an exchange of
input/output data; a sensor-input interface 48 for accept-
ing a sensor signal from the present-position sensing
unit 2; and a clock 49 for entering date and time into
internal dialog information. In the central processor 4,
when the sensor-input interface 48 accepts data ob-
tained by the various sensors in the present-position
sensing unit 2, the CPU 40, on the basis of the data,
calculates present-location coordinates every fixed pe-
riod of time, and temporarily writes the calculated
present-location coordinates onto the ROM 42. The
present-location coordinates are determined by execut-
ing map matching processing taking into consideration
errors in detection of various data. Output values ob-
tained from the various sensors are corrected at all
times. Route guidance is so adapted that the driver is
capable of selecting either a screen display or voice out-
put.

[0024] Figs. 2 through 5 illustrate diagrams showing
an example of the construction of principal data files
stored in the information storage device. Fig. 2(A) shows
a data file of a suggested road. The file comprises, for
each of n-number of roads, a road number, length, road-
attribute data, shape data address and size, and guid-
ance data address and size. The suggested-road data
is stored as data necessary for route guidance, which is
obtained by route finding processing.

[0025] The road number is set by category of direction
(outbound or inbound) for each road between branch
points. The road-attribute data is data indicating road
guidance auxiliary information. As shown in Fig. 3(A),
the road-attribute data is composed of data indicating
whether a road is an overpass, a road alongside an
overpass, an underpass or a road alongside an under-
pass, and data indicating information regarding the
number of lanes. As shown in Fig. 2(B), the shape data
has coordinate data which, when each road is parti-
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tioned into a plurality of nodes, includes longitude and
latitude for each of m-number of nodes. As illustrated in
Fig. 2(C), the guidance data comprises an intersection
(or branch point) name, precaution data, road name da-
ta, address and size of road-name voice data, and ad-
dress and size of destination data.

[0026] Of the guidance data, the precaution data is,
as shown in Fig. 4(A), data indicating information relat-
ing to railroad crossings, tunnel entrances, tunnel exits,
points of reduced road width and "none". This data
warns the driver, for example, about railroad crossings
and tunnels, in addition to branch points. As shown in
Fig. 3(B), the road name data is data indicating informa-
tion of road category, for example, expressway, munic-
ipal expressway, toll road and general road, national
road or prefectural road, and information indicating
whether a road is the main road or ancillary road of an
expressway, municipal expressway or toll road. This da-
ta is composed of road classification data and classifi-
cation numbers, namely individual number data for each
road classification. As shown in Fig. 2(D), the destina-
tion data comprises destination road number, destina-
tion name, the address and size of destination-name
voice data, destination direction data and travel guid-
ance data.

[0027] Of the destination data, the destination direc-
tion data is data indicating information representing: (i)
invalidity (meaning that the destination direction data is
not used), (ii) disuse (guidance is not given), (iii) straight
ahead, (iv) right direction, (v) diagonally right direction,
(vi) direction returning to right, (vii) left direction, (viii)
diagonally left direction, and (ix) direction returning to
left. As shown in Fig. 4(B), the travel guidance data
stores data for instructing the driver which lane to take
when there are a plurality of lanes. The data indicates
information instructing the driver to bear right, bear left,
bear towards the center or "none".

[0028] As shown for example in Fig. 5(A), data for a
structure-shape map comprises the number of data
items (N), i.e. the number of data items relating to struc-
tures such as buildings, bridges, towers, parks, athletic
fields, or roads. Next to the number of data items (N),
data regarding each of the N-number of structures is
stored. Data regarding each structure comprises struc-
ture name, address, classification, structure shape,
height and details. Regarding the structure name, if a
structure is a building, the name of the building is stored.
For a facility, its name is stored. In the case of a road,
the name of a road classification or a street's name,
such as "Central Street" or "National Highway No. 1", is
stored. The address is the address of the structure con-
cerned. The structure shape is data comprising the
number of coordinates (n) representing a shape and co-
ordinate values (Xg,Yo), (X1,Y1), ----s (Xn-1,¥n-1)- The clas-
sification is information indicating structure categories,
for example, general houses, apartment houses, office
buildings, public facilities, roads, or parks. The height is
information indicating the number of stories or height
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(meters). The details are information regarding each
tenant in the case of a tenant-occupied building, for ex-
ample. The details comprise the number of names (m)
and information regarding name, telephone number,
room number, category (according to type or nature of
business, for example, a family restaurant or a conven-
ience store). Accordingly, as shown in Fig. 5(B), coordi-
nate values are sequentially read out as information re-
garding a shape of a structure, and points defined by
the coordinate values are connected by straight lines to
draw and display a figure, thereby making it possible to
output shapes of various kinds of structure, for example,
planar shapes of buildings and houses and topographic
features of parks. Roads can also be handled as data
having a shape. Data relating to road signs for example,
"No entry" or "One-way traffic", names of streets, and
names of blocks as names of areas, may be constructed
as data items independent of each other or as data at-
tached to each road. In this case, marks of "No entry",
"One-way traffic", for example, have respective coordi-
nate values and angles for displaying them. The same
is the case with street names and block names.

[0029] Next, operation of the navigation system will
be described.

[0030] Referring to Fig. 6, when the program of the
route guidance system is started by the CPU 40 of the
central processor 4, first the present position is sensed
by the present-position sensing unit 2, a map of sur-
roundings centered on the present position is displayed,
and the name of the present position is displayed (step
S1). Next, the destination is set (step S2) (using, for ex-
ample, a telephone number, an address, facility name
on registered location), after which a route from the
present position to the destination is found (step S3).
When the route has been decided, route guidance and
display are performed repeatedly (step S4), until the
destination is reached, while the present position is fol-
lowed up by the present-position sensing unit 2. If there
is entry of en-route setting before the destination is
reached, a search area is set, and re-search is executed
in the set search area. In this way, route guidance is sim-
ilarly performed repeatedly until the destination is
reached.

[0031] The system has means for determining a pre-
determined condition, and means for changing over
maps from one to another when the predetermined con-
dition is satisfied. Therefore, maps can be changed at
a desired timing by a user's manual operation. Accord-
ingly, during travel on a decided route, a road map is
displayed, and if there is an en-route location desired to
be traversed, detailed information regarding surround-
ings of the desired facility can be provided speedily by
performing a map changing operation. Thus, the driver
can obtain various information indicative of the position
of the desired facility, the location of a parking lot, or
one-way roads around the desired location, and reach
the destination without fail.

[0032] In the above-described processing, a road
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map and a structure-shape map are displayed accord-
ing to need at each of the steps of inputting, verifying
and setting locations such as present position and des-
tination, verifying a found route and providing route guid-
ance.

[0033] Next, the processing for displaying a structure-
shape map using the data described in connection with
Fig. 5 will be described.

[0034] Referring to Fig. 7, when a structure-shape
map is selected (step S5) in, for example, the map dis-
play mode, first display processing for a shape map is
executed (step S6), and processing for displaying a
structure name on the shape map is executed (step S7).
Then, a present position mark and guidance information
are displayed (step S8). In the case of a general house
or building or other building structure, its planar shape
is displayed as structure shape. In the case of a park or
a road, its planar topography is displayed. Additionally,
in the case of a building containing a large number of
residents, information regarding the residents of the
building is displayed. Unfortunately, even a single struc-
ture shape may have a large amount of information. For
this reason, in the shape map display processing at step
S6 and in the structure name display processing at step
S7, shapes of structures and public facilities which have
a large amount of information are displayed in an easily
recognizable form which is different from a display form
for general houses. In particular, for such information-
rich structures and public facilities, their names are dis-
played with priority. Any overlapping names are not dis-
played. Furthermore, names of blocks and public facili-
ties are given high priority. Thus, structure names are
displayed in the following order: names of blocks,
names of public facilities, and names of structures hav-
ing a large amount of information regarding their con-
tents.

[0035] Fig. 8(A) shows the processing for displaying
structure shapes. Data regarding a structure-shape
map for a display area is retrieved and read out of the
information storage device 3 (step S21), and a display
mode for the shape of each structure to be displayed is
determined (step S22). The display mode includes
colors of shapes to be displayed, color densities, and
patterns thereof. A suitable display mode is decided ac-
cording to the classification, height, and scale of con-
struction. For example, structures can be distinguished
by classification (i.e. public facilities, railroad stations,
theaters, art museums, amusement parks, towers,
apartment houses, and buildings other than general
houses). Further, public facilities can be distinguished
from each other according to whether they are public
institutions such as public offices, police stations, and
public halls, or public facilities such as parks and athletic
fields. Buildings other than general houses can be dis-
tinguished from each other, for example, by height
(number of stories) or the number of tenants. After a dis-
play mode has been decided in this way, a structure-
shape map is displayed (step S23), and each shape is
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displayed by processing the area within it according to
the decided display mode (step S24).

[0036] If a display mode decision table such as that
shown in Fig. 8(B) is registered in advance, a display
mode can be decided at step S22 by referring to data
regarding a structure-shape map to be displayed and
the display mode decision table. The display mode de-
cision table shown in Fig. 8(B) is an example in which
display modes such as colors, color densities, and pat-
terns thereof are set in correspondence to the classifi-
cation, height, and scale of construction. That is, in a
case where a structure to be displayed is a public facility,
color a is used, while color d is used for a suggested
road. In a case where a structure to be displayed is nei-
ther a public facility nor a road and there is detailed in-
formation, color b is used with the color density changed
according to the scale of construction of the structure.
In a case where the height of the structure is more than
a predetermined value, the shape is displayed in a mesh
pattern of color c. In the case where the display mode
decision table is used, the following processing is exe-
cuted at step S22.

[0037] First, as shown in Fig. 8(C), each item of struc-
ture-shape map data is referred to the display mode de-
cision table (step S31), and it is first determined by clas-
sification whether the structure concerned is a public fa-
cility or a road or neither of them (step S32). If the struc-
ture is a public facility, the display mode is decided to
be color a (step S33). If the structure is a road and it is
on a suggested route decided by route finding (i.e. a
suggested road), the display mode is decided to be color
d (step S34). Because a route already found has sug-
gested-road data, as described in connection with Fig.
2, a suggested route is drawn over the map with a width
corresponding to the number of lanes based upon the
suggested-road data. If the structure concerned is nei-
ther a public facility nor a road, then it is checked wheth-
er there is detailed information (step S35). If there is de-
tailed information, then it is determined whether the
number of names in the information is equal to or greater
than a predetermined value a (step S36). If the number
of names is equal to or greater than o, the display mode
is decided to be light color b (step S37). Even when there
is no detailed information, the height of the structure is
checked (step S39). If the height is greater than a pre-
determined value, the display mode is decided to be
mesh pattern of color c (step S40). In this example,
whether the structure concerned is a public facility is giv-
en priority when the display mode is determined. Next,
the priority is given to detailed information, that is, the
scale of construction of the structure. Finally, the display
mode is decided by height.

[0038] Names displayed over displayed structures
vary in length, and because of the display screen size
and display area, all names cannot be displayed. There-
fore, names are prioritized according to classification
and amount of detailed information, for example, in the
same way as in the case of decision of a display mode
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as described above, and a display of names is restricted
within a range in which displayed names do not overlap
each other. Fig. 9 shows an example of processing
therefor. First, from among data within the range for dis-
play, names are stored in order of decreasing number
of names (m) in the detailed information (step S51). Af-
ter all names have been processed (step S52), a display
range on the map is calculated for each of the names in
order of decreasing number of names (m) (step S53),
and names which will not overlap any of the display
ranges of names already displayed (step S54) are dis-
played on the map (step S55). Then, the display ranges
of the names are stored (step S56), and the program
returns to step S52 to repeat the same processing.
[0039] Eachnname display range is determined by dis-
tributing an area for display to both sides from the center
of a structure according to the number of characters
based upon the length and breadth of each character
and character spacing. Then, each name display range
is stored in the form of coordinates of the upper left and
lower right positions of a string of characters. Whether
name display ranges overlap is determined by only the
length and breadth of each character and the character
spacing. When names which are adjacent to each other
at a slight spacing are displayed all over the display
screen, the map is difficult to see. Therefore, to remedy
this problem a determination that display ranges do not
overlap when the names are spaced apart from each
other more than a predetermined distance is conducted.
This may be realized, for example, by a method whereby
a display range is determined by providing a margin
which is o times the character size at each of the upper
and lower sides of a character string and also providing
a margin which is B times the character size at each of
the left and right ends of the character string, or by set-
ting as a margin a predetermined number of characters
at each of the four sides (upper, lower, right and left) of
a character string. Names include not only character
strings but also marks generally used on maps as indi-
cations of, for example, schools, hospitals and post of-
fices, together with service marks and other various
character marks and patterns.

[0040] Thus, a center coordinate and coordinate of a
range for displaying a name are calculated and deter-
mined in the structure-shape map data. Accordingly, a
name for the structure-shape map can be displayed in
a display range, calculated from the coordinate string,
over another map stored in the information storage de-
vice together with the structure-shape map. In this case,
processing for displaying a map and processing for dis-
playing a name can be executed independently of each
other, and if the display coordinates of the map and
those of the name are made to match each other, the
map and the name can be displayed without any dis-
placement. Such combination of processing operations
enables the shape coordinate strings and names in the
structure-shape map data to be mutually used for an-
other map as data for name display. Thus, the amount
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of data can be considerably reduced.

[0041] Fig. 10 shows display examples of a structure-
shape map. Fig. 10(A) shows a display example of a
structure-shape map when the vehicle is at rest. Fig. 10
(B) shows a display example of a structure-shape map
from which information other than information relating
toroads has been deleted. Fig. 10(C) shows an example
in which various displays (for example, a route display,
a present location mark display, a landmark display at a
suggested intersection, and a one-way traffic mark dis-
play) are incorporated into a structure-shape map from
which information other than information relating to
roads has been deleted. In Fig. 10(A), names of a park,
public facilities and street are also displayed, and some
structures which are shown by different patterns are dis-
played in different display modes. In the case of color
display, a distinguishable display can be performed by
combining colors, color densities and patterns thereof.
Therefore, the display modes are changed according to,
for example, data classification information, height in-
formation, and the number of names in the detailed in-
formation. For example, structures which can be gener-
ally recognized as target objects in common, such as
public facilities (e.g. schools, city halls, post offices, rail-
road stations, and parks), together with tenant-occupied
buildings which are large in the number of names (m),
are displayed in a display mode different from the ordi-
nary display mode. This makes it possible to readily per-
ceive features of target objects in the district displayed
as amap. Fig. 10(B) shows an example in which a struc-
ture-shape map is displayed with the drawing of building
shapes restricted. Fig. 10(C) shows an example in
which a highlight display of information relating to roads,
such as one-way traffic marks, together with a route dis-
play and a landmark display, is performed on the struc-
ture-shape map shown in Fig. 10(B). These will be de-
scribed more specifically later.

[0042] The foregoing processing is executed when a
structure-shape map is displayed in the ordinary mode.
When a structure-shape map is displayed for route guid-
ance during travel of the vehicle, however, if the amount
of information on the map is large, information neces-
sary for travel may be buried in other information. In par-
ticular, when the vehicle is traveling at a speed higher
than a certain level, it is difficult to recognize information
by looking at a map displayed on the screen during trav-
el. Therefore, when a structure-shape map is displayed
on the guidance screen, it is also necessary to display
it in such a manner that the driver can recognize guid-
ance information almost instantaneously at a glance.
The following is a description of an example of such a
display.

[0043] In Fig. 11, reference numeral 61 denotes a
road, 62 a suggested route, 63 a center line, 64, 65 and
69 one-way roads, 66 and 70 one-way traffic marks, 67
a search range line, and 68 a present location mark.
[0044] When a structure-shape map is displayed on
the guidance screen during travel, basically a road 61,



15 EP 1315136 B1 16

one-way roads 64, 65 and 69, and a present location
mark 68, which indicates the present position on the
road, are displayed, as shown in Fig. 11(A). Further, as
information relating to roads, information necessary for
travel, such as one-way traffic marks 66, railroad cross-
ings, pedestrian crossing, and readily recognizable
landmarks lying along the road, are displayed in a read-
ily perceivable form (highlight display) according to the
travel conditions. In this case, only necessary informa-
tion relating to roads around the present location is high-
lighted, which information may be information relating
to roads within a predetermined angular range in the di-
rection of travel, or information relating to roads within
a predetermined distance range in the direction of travel.
The angular and distance ranges may be varied accord-
ing to the vehicle speed such that when the vehicle is
traveling at high speed, information relating to roads rel-
atively far ahead is highlighted, whereas, when the ve-
hicle is traveling at low speed, information relating to
roads relatively near ahead is highlighted. Moreover, in-
formation relating to a calculated suggested route is, for
example, information relating to the suggested route, or
information relating to roads around roads on the sug-
gested route. Among these items of information, the
search range line 67 sets a range at a predetermined
angle, e.g. £60°, ahead of the present location mark 68
to retrieve information to be highlighted. For example,
the one-way traffic marks 66 are retrieved in this range
and highlighted. The one-way traffic marks 70 are dis-
played in the ordinary mode because they are outside
the search range. Before the present location mark 68
reaches the position illustrated in the figure, that is,
when the present location mark 68 is in front of a one-
way road 69 below the position of the present location
mark 68 as shown in the figure, then one-way traffic
marks 70 are also highlighted. After the location of the
one-way road 69 has been passed, the highlight display
is changed over to the ordinary display. Accordingly, in
the structure-shape map shown in Fig. 10(A), informa-
tion unnecessary for travel, such as building shapes, are
either drawn in the same color as the background color
or not drawn, thereby not being substantially displayed
as shown in Fig. 10(B). The suggested route 62 is drawn
with a predetermined width based upon the coordinate
values and the number of lanes from the suggested-
road data. To search for highlighted landmarks from the
position of the present location mark 68, an angular
range is set for a certain direction of travel as described
above. However, a search range may be set with a pre-
determined distance for each side ahead of the present
location mark 68 on the basis of the suggested route 62.
Fig. 10(C) shows an example in which, as shown in Fig.
10(B), the display of building shapes is deleted from the
structure-shape map shown in Fig. 10(A), but the
present location mark and the route are displayed in-
stead. Additionally, one-way traffic marks are highlight-
ed as information relating to roads along the route, and
moreover, marks indicating a school, a post office and
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a gas station are displayed as landmarks.

[0045] Next, an example of display processing ac-
cording to travel using a structure-shape map will be de-
scribed.

[0046] As a way of using a structure-shape map, for
example, to find a location desired to be set as a desti-
nation from an area map, it is desired to display rather
detailed information. However, during travel, only infor-
mation relating to roads should be highlighted, because
a display of building shapes which are not related to
roads, is unnecessary. Therefore, display of building
shapes is performed as follows. As shown in Fig. 12, the
present location is recognized (step S61), and a struc-
ture-shape map around the present location is drawn
(step S62). Then, it is determined whether the vehicle
speed is greater than a predetermined value (step S63).
If the vehicle speed is greater than the predetermined
value, a background color is set in a pallet for building
shapes (step S64), thereby displaying a structure-shape
map as shown in Fig. 10(B), by way of example. If the
vehicle speed is not greater than the predetermined val-
ue, building shape colors such as those shown in Fig. 8
(B), by way of example, are set in the building shape
pallet (step S65), thereby displaying a structure-shape
map as shown in Fig. 10(A). In this processing, whether
a building shape is related to a suggested road can be
determined by the classification in the structure-shape
map data, which has been described in connection with
Fig. 5. Accordingly, a special kind of building shape can
be excluded from objects to be determined in this
processing.

[0047] In a case where the pallet for displaying build-
ing shapes, determined to be unnecessary to display
during travel based on the predetermined vehicle
speed, is changed to the same pallet as that for the
background color as described above, the building
shapes are not substantially displayed on the display
screen, but the drawing processing therefor is the same
as in a case where building shapes are actually dis-
played. If display contents, when the vehicle is traveling
at a speed greater than a predetermined speed and
those when the vehicle is at rest or traveling at low
speed, are changed over by changing the pallets, the
display processing at the boundary region of the prede-
termined vehicle speed can be executed speedily. The
arrangement may be such that the display control
means is provided with a means for determining wheth-
er a predetermined condition is satisfied. If so, informa-
tion necessary for display is selected from the storage
means, thereby subjecting only information necessary
for display to drawing processing. With this arrange-
ment, time required for drawing processing can be re-
duced. Therefore, it is possible to execute drawing
processing rapidly even when the vehicle is traveling at
high speed, or when the screen is scrolled.

[0048] In contrast to building shapes, information re-
lating to roads, such as one-way traffic marks, is stored
and highlighted as necessary information during for-
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ward travel. In the one-way traffic mark display routine,
as shown in Fig. 13, itis determined whether the vehicle
speed is greater than predetermined value (step S71).
If the vehicle speed is greater than the predetermined
value, one-way traffic marks within a predetermined val-
ue from the present position are retrieved (step S72),
and the retrieved one-way traffic marks are highlighted
(step S73). However, if the vehicle speed is not greater
than the predetermined value, it is determined whether
the previous vehicle speed was greater than the prede-
termined value (step S74). If the previous vehicle speed
was greater than the predetermined value, the highlight-
ed one-way traffic marks are changed to one-way traffic
marks displayed in the ordinary display mode (step
S75). In this case, one-way traffic marks around the
present location may be highlighted, or a search range
may be set by distance or angle and varied according
to the vehicle speed, as described above. In a case
where one-way traffic marks cannot be retrieved be-
cause none of them have been registered in the struc-
ture-shape map data, one-way traffic marks may be dis-
played by determining whether each particular road is
a one-way road by the classification in the road data.
Not only one-way traffic marks but also other marks in-
dicating, for example, railroad crossings, pedestrian
crossing and traffic signals may be subjected to the dis-
play control described above. In particular, a road into
which entry is prohibited may be highlighted. The high-
lighting mode may be such that information desired to
be highlighted is displayed more noticeably than other
information currently displayed, or only information de-
sired to be highlighted is displayed on the screen. It
should be noted that to display only information desired
to be highlighted on the screen, information other than
the desired information may be deleted from the screen,
or only information desired to be highlighted may be se-
lected and subject to drawing processing. In the exam-
ple shown in Fig. 10(C), a one-way road is connected
to the suggested road at a position behind the present
location. However, the one-way road does not lie in the
direction of travel. Therefore, one-way traffic marks dis-
played in Fig. 10(B) are deleted, and only one-way traffic
marks in the direction of travel are displayed and con-
sequently highlighted.

[0049] In a case where a route display is performed
on a road map, the road is displayed in the form of a
single line. Therefore, it is only necessary to display a
road in a specific color. However, in a case where a route
display is performed on a structure-shape map, a center
line and lines at both sides are drawn so that the route
is displayed according to the actual width. Therefore, it
is necessary to display the route traveling lane side of
the center line. In the route display routine, as shown in
Fig. 14, the following processing is repeated (step S81)
until processing for the number of route roads has been
executed for each road number based upon the sug-
gested-road data. A route width is calculated from the
number of lanes of a route road (step S82), and it is de-
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termined whether the road is a one-way road (step S83).
If it is a one-way road, a contour line is generated from
the route width (step S85). If the road is not a one-way
road, a contour line is generated from the route width by
shifting the route by 1/2 of the route width, that is, by an
amount to which the route extends to the opposite lane
from the center line (step S84). Then, the contour line
is filled with a predetermined pattern as shown at 62, 71
to 73 in Fig. 11 and in Fig. 10(C) (step S86).

[0050] Suggested-road data prepared from the road-
map data has information regarding each road, as
shown in Figs. 2 through 4. Therefore, by utilizing the
information, suggested-road data can be matched with
a structure-shape map. Thus, road information, for ex-
ample, lane information and road names, can be dis-
played in a readily perceivable manner by displaying a
route in the form of a mesh or other shaded pattern of
road width. Moreover, when there are a plurality of
lanes, a specific lane is selected from among them, as
shown at 73 in Fig. 11(B), and instructions to the driver
to bear right, bear left or bear towards the center from
the travel guidance data shown in Fig. 4(B) is provided.
In the route display shown in Fig. 11(B), the route 71 on
which the present position lies is a one-way road. There-
fore, a pattern is drawn in the center of the road. How-
ever, when the driver turns left from the route 71, which
is a one-way road, to the route 72, which is a main street,
the driver is instructed to bear towards the center as in-
dicated by the illustrated pattern from the route 72 to the
route 73 at the next intersection immediately after the
left turn.

[0051] In a case where route guidance is provided by
using a road map, when the vehicle approaches an in-
tersection at which guidance is required, the conven-
tional practice is to change the displayed map from the
road map to a more detailed intersection guide map with
aview to improving the visibility of guidance information.
However, in a case where route guidance is provided by
a structure-shape map, because the map itself has de-
tailed information, even at a suggested intersection,
guidance can be provided by displaying characteristic
landmarks without displaying an intersection guide map.
In the landmark display routine, as shown in Fig. 15, the
present position is recognized (step S91), and it is de-
termined whether the distance to a suggested intersec-
tion is within a predetermined value (step S92). If the
distance is within the predetermined value, facilities
around the suggested intersection are retrieved (step
S93). The retrieved facilities are searched for landmarks
which can be displayed (step S94), and landmarks
found are drawn at the positions of the retrieved facilities
(step S95). In a case where there are facilities (for ex-
ample, a gasoline station, a bank, governmental or mu-
nicipal facilities (e.g. a police station, fire station, public
office, post office, or school), a convenience store or a
family restaurant) around an intersection at which guid-
ance is required, landmarks comprising various pat-
terns, for example, service marks and character marks,
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indicating such facilities are displayed as shown in Fig.
10(C). By doing so, intersection and route guidance can
be provided in a readily perceivable manner without a
need of particularly changing the displayed map from
the structure-shape map to an intersection guide map
as in the conventional practice. For facilities that gener-
ally have no particular marks, characters may be dis-
played as in the case of "Public office" shown in Fig. 10
(C). It should be noted that the predetermined value
used as a criterion for the judgment of the distance to a
suggested intersection may be changed according to
the vehicle speed. If a means for retrieving landmark in-
formation around the sensed present position is provid-
ed, landmarks are displayed as the present position
moves, thereby making it easier to verify the present po-
sition. The arrangement may be such that only land-
marks along a route are displayed by providing a means
for retrieving landmark information around the route.
Moreover, landmarks to be displayed may be controlled
by retrieving landmark information lying in the direction
of travel ahead of the present position. Even further, the
arrangement may be such thatretrieval is executed over
a wide range, and landmark information to be displayed
is selected according to the vehicle speed.

[0052] The followingis a description of the system op-
eration for loading a program into the flash memory 41
from a CD-ROM in which the program and data have
been recorded.

[0053] As has been described above, the navigation
system according to the invention contains a flash mem-
ory 41 of relatively large capacity for reading in a pro-
gram from a CD-ROM external storage device, and a
ROM 42 of small capacity for storing a program (pro-
gram read means) for CD boot-up processing. The flash
memory 41 is a non-volatile storage means, in which
stored information is retained even when the power sup-
ply is cut off. For CD boot-up processing, the program
in the ROM 42, which is a program read means, starts
checking the program stored in the flash memory 41,
and disk management information as the information is
read from the CD-ROM. Program loading processing
(update processing) is executed by monitoring the disk
management information and the state of the flash
memory 41.

[0054] Specific operation of information loading into
the flash memory will now be described. First, when the
power supply is turned on, as shown in Fig. 16, with the
screen left OFF (step S11), a program check is per-
formed as to whether a program has been normally writ-
ten onto the flash memory (step S12). If the result of the
program check is OK, the program stored in the flash
memory is started (step S13), and an opening screen is
displayed (step S14). Then, disk management informa-
tion in the CD-ROM is read in (step S15), and the pro-
gram version is checked from the version No. of the pro-
gram in the CD-ROM and the version No. of the program
stored in the flash memory (step S16). Whether to up-
date the program is determined on the basis of the pro-
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gram version comparison (step S17). If the program in
the CD-ROM has not been upgraded to a version higher
than the version of the program in the flash memory, the
program in the flash memory is driven, without updating,
to display a map screen (step S18). However, if the pro-
gram in the CD-ROM has been upgraded to a higher
version, the screen is changed to a version-up screen
(step S19), and the flash memory is cleared (step S20).
Then, the process returns to step S12.

[0055] If the result of the program check performed at
step S12 is NG (No Good), disk management informa-
tion in the CD-ROM is read in (step S21), and first a
check is made as to whether it is a special-purpose disk
(step S22). If it is not a special-purpose disk, a guide
message to the effect "PLEASE INSERT SPE-
CIAL-PURPOSE DISK" is displayed on the screen (step
S23), whereas, if it is a special-purpose disk, a loader
program in the CD-ROM is read in (step S24), and the
loader program is started (step S25). Then, a message
to the effect "PROGRAM LOADING IN PROGRESS" is
displayed (step S26), and a navigation program in the
CD-ROM is read in (step S27) and written onto the flash
memory (step S28). Then, the program is restarted (step
S29), and the process returns to step S12. Thus, where
a program has been normally written onto the flash
memory, even if a compatible CD-ROM is set, the ver-
sion of the program in the flash memory and the version
of the program in the CD-ROM are compared with each
other, and only when the CD-ROM has an upgraded pro-
gram, the program in the flash memory is updated. By
doing so, the system can always be operated by the lat-
est program without useless program loading.

[0056] In the version check processing at steps S16
to $17, as shown in Fig. 17, the version of the program
in the flash memory and the version of the program in
the CD-ROM are compared (step S31), and a check is
made as to whether the two programs are different in
category No. from each other (step S32). If the two pro-
grams are not different in category No., a check is made
as to whether the update No. of the program in the flash
memory is older than that in the CD-ROM (step S33). If
the two programs are different in category No., or if the
update No. of the program in the flash memory is older
than that in the CD-ROM, although the two programs
are not differentin category No., the program is updated.
If the two programs are not different in category No. and
the update No. of the program in the flash memory is
not older than that in the CD-ROM, the program is not
updated.

[0057] As shown for example in Fig. 18, the structure
of the CD-ROM data comprises disk management infor-
mation, a loader program, a program for navigation, and
data for navigation.

[0058] The disk management information possesses
information such as classification of the CD-ROM (e.g.
CD-ROM for navigation, CD-ROM for music or CD-ROM
forvideo). If the CD-ROM is for navigation, the disk man-
agement information further has category No. for clas-
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sification by use application, that is, whether the
CD-ROM is a district version or nationwide version and
used for sightseeing or leisure, and classification by
genre. The disk management information also has the
update No.

[0059] In the case of a CD-ROM for navigation, if it is
a district version, CD-ROM data has the district's area
in the form of coordinates, thereby enabling the district
to be identified by the coordinates. As has been de-
scribed above, the program for navigation comprises an
application section and an OS section. The application
section includes, for example, a map drawing part, a
route finding part, a route guidance part, a present-po-
sition calculating part, and a destination setting opera-
tion control part. The navigation data includes, for ex-
ample, map data, search data, guidance data, map
matching data, and destination data.

[0060] In acase where a CD changer is used in com-
bination with the program read means, CDs can be au-
tomatically changed over based on a changeover in-
struction. When a CD is designated, processing for
reading CD disk management information (disk label) is
executed, and a CD to be driven is selected by deter-
mining the contents of the disk management informa-
tion. If the selected CD is a CD for navigation, the cate-
gory No. and update (version) No. of the selected CD
are checked, and the above-described program mem-
ber update processing is executed.

[0061] It should be noted that the invention is not lim-
ited to the foregoing embodiment but can be modified
in a variety of ways. For example, although in the fore-
going embodiment the display of building shapes, other
than roads, is restricted nondiscriminatingly, building
shapes may be classified into those which are restrict-
edly displayed and those which are displayed without
restriction. It is also possible to select building shapes
the display of which is restricted according to the vehicle
speed during travel. It is also possible to select building
shapes the display of which is restricted during scrolling.
A changeover of maps may be so performed that a road
map is displayed for guidance before the vehicle ap-
proaches the vicinity of a destination, and the map is
changed over to a structure-shape map on the condition
that the vehicle has approached the vicinity of the des-
tination.

[0062] As will be clear from the foregoing description,
according to the invention, building shapes are not sub-
stantially displayed during travel. Therefore, only infor-
mation relating to roads, which is necessary for travel,
can be displayed on a structure-shape map. By arrang-
ing the system such that building shapes are not dis-
played during scrolling, scroll speed can be increased,
and it is possible to solve the problem that a delay in
drawing building shapes makes the map difficult to see.
Moreover, because information regarding roads is dis-
played, it is possible to provide necessary and minimum
information for roads.

[0063] Next, a navigation system using the above-de-
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scribed structure-shape map will be described with ref-
erence to Fig. 19. Referring to Fig. 19, a map data stor-
age device 100 stores structure-shape map data for
drawing and displaying shapes of various structures
such as buildings (for example, general houses, office
buildings, apartment houses, fire stations, department
stores, hospitals, and railroad stations), facilities (for ex-
ample, towers, parks, amusement parks, and athletic
fields), bridges, and roads, as has already been de-
scribed in connection with Fig. 5. The map data storage
device 100 may further store, for example, road-map da-
ta and residence-map data. The structure-shape map
data has information such as a coordinate string of a
plurality of coordinate values for drawing and displaying
a shape of a structure, a name and address of the struc-
ture, various information belonging to the structure, for
example, classification, height, construction, residents,
and a telephone number thereof. A central processor
200: (i) reads out structure-shape map data within a
range for display from the map data storage device 100,
(ii) decides a color for each shape as a display mode,
for example, from the classification, height and other de-
tailed information (i.e., scale of construction) regarding
structures, (iii) draws a shape and name of a structure
as a structure-shape map based upon the coordinate
strings, and (iv) displays the structure-shape map.
When a structure is selected from the displayed struc-
ture-shape map, the central processor 200 retrieves in-
formation belonging to the structure and surrounding in-
formation and outputs the retrieved information for guid-
ance. It also displays a shape map centered on the
structure from information belonging to the structure. A
shape display processing section 200a executes
processing for drawing and displaying a shape map of
structures in different display modes, which differ in
color, color density or pattern thereof, based upon, for
example, the classification, height and the scale of con-
struction. A name display processing section 200b ex-
ecutes processing for drawing and displaying names of
principal structures on the shape map displayed by the
shape display processing section 200a. A retrieval and
guidance processing section 200c retrieves various in-
formation relating to a structure (e.g. a list of names of
companies, offices and stores, occupying a building, tel-
ephone numbers, and similar information (surrounding
information) existing around the structure), and provides
guidance. The retrieval and guidance processing sec-
tion 200c also retrieves a structure by its telephone
number or name and provides guidance using a shape
map. An output unit 300 includes a display unit for dis-
playing a structure-shape map and guidance informa-
tion delivered from the central processor 200 and a print-
er for printing out such information. An input and desig-
nation unit 400 is used, for example, to designate and
select an output range (area) of a structure-shape map,
an area of structure on the map, information guidance
regarding a structure, and retrieval of surrounding infor-
mation. Examples of devices usable as the input and
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designation unit 400 are a touch panel combined with
the display screen of the output unit 300 (a touch
screen), a pointing device such as a joystick or a mouse,
or a remote controller.

[0064] In the central processor 200, as shown in Fig.
20, when a structure-shape map is selected (step
S101), for instance, where a road map drawn on a se-
lected scale is being displayed, first processing for dis-
playing a shape map is executed (step S102), and
processing for displaying structure names on the shape
map is executed (step S103). Thereafter, retrieval and
guidance processing is executed (step S104) by using
a structure-shape map with regard to information be-
longing to structures, i.e. in the case of a building, such
information as specific names of tenants (e.g. stores
and offices) occupying the building, type and nature of
business of each tenant, and their telephone numbers.
In the case of a general house or other building struc-
ture, its planar shape is displayed as structure shape.
In the case of a park or a road, its planar topography is
displayed. Furthermore, in the case of a building con-
taining a large number of residents, there is information
regarding the residents of the building. Therefore, even
a single structure-shape may have a large amount of
information. For this reason, in the shape-map display
processing at step S102 and in the structure-name dis-
play processing at step S103, shapes of structures and
public facilities which have a large amount of information
are displayed in an easily recognizable form which is
different from a display form for general houses, as has
already been described in connection with Figs. 8 and
9. Moreover, for such structures and public facilities,
their names are displayed with priority. Any overlapping
names are not displayed. Furthermore, names of blocks
and public facilities are given high priority. Thus, struc-
ture names are displayed in the following order: names
of blocks, names of public facilities, and names of struc-
tures having a large amount of information regarding
their contents.

[0065] Next, retrieval and guidance using a structure-
shape map will be described.

[0066] The use of a structure-shape map displayed
as described above makes it possible to retrieve not only
information regarding the displayed structures but also
information regarding surroundings of each structure
based on the data, as described in connection with Fig.
5. Moreover, it is possible to provide guidance for infor-
mation regarding the inside of each structure. In the
case of a structure-shape map, for example, a cursor in
the shape of a combination of a circle and a cross, such
as that shown in Fig. 22, is displayed at the center of the
map. When an instruction to select a structure is entered
to the input and designation means, the designated
structure is selected. Accordingly, retrieval and guid-
ance processing, as shown in Fig. 21, awaits designa-
tion selection of structure before proceeding (step
S111). When structure selection is designated, as
shown in Fig. 22, a list of choices is displayed to allow
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selection of any of destination, transit point, memory, in-
formation and surrounding information retrieval modes
(step S112). The destination, transit point and memory
modes are used to perform location setting for route
finding processing (described later). Therefore, a de-
scription of these modes is omitted. In the following, only
the information and surrounding information retrieval
modes will be described.

[0067] The retrieval and guidance processing contin-
ues with a check as to whether the selected key is for
the information or surrounding information retrieval
mode (step S113). If the column "Information" has been
selected as shown in Fig. 22, the number of names in
the detailed information of the relevant structure data,
together with each name, is read in to prepare a hierar-
chical list of names arranged in character-string order,
and these items of information are displayed as shown
in Fig. 23 (step S114). If one of the name columns dis-
played, for example, AIUE Co., Ltd., is selected as
shown in Fig. 23 (step S115), the address, the selected
name, telephone number, category, for example, are
read from the structure data, and the name, telephone
number and address of AIUE Co., Ltd. are displayed as
shown in Fig. 24 (step S116). It should be noted that
"Return”, "Destination", "Transit point" and "Memory"
displayed on the screen are operation keys. If any of the
operation keys is selected, associated processing is ex-
ecuted by an interrupt operation. In a case where an in-
struction other than selection of a name column is is-
sued, other processing corresponding to the instruction
is similarly executed by an interrupt operation.

[0068] If the column "Surrounding information retriev-
al" is selected at step S113, first, as shown in Fig. 25, a
genre list (category list) containing, for instance, "Pro-
duction and sale of fiber & textile" or "Dyeing and design
of fiber & textile" is displayed to specify a range for re-
trieving surrounding information (step S117). When a
certain category column is selected (step S118), the se-
lected category is retrieved from the detailed information
in the data, and the distance from the selected structure
to each location retrieved is obtained (step S119). Then,
names retrieved within a predetermined distance are
sorted in order of increasing distance, and, as shown in
Fig. 26, a list containing the genre name, the number of
items, each name retrieved, and the distance from the
retrieval location is displayed (step S120). When one of
the name columns is selected (step S121), the address,
the selected name, telephone number and category, for
instance, are read from the structure data and displayed
(step S122) in the same way as in the case of Fig. 24.
If the return key is entered in this state, a structure-
shape map of surroundings centered on this structure
is displayed. It is, of course, possible to display a struc-
ture-shape map or change over the display to another
map, e.g. aroad map, by using another key (not shown).
In a case where an instruction other than selection of a
category column is issued at step S118, or an instruction
other than selection of a name column is issued at step
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S121, other processing corresponding to the instruction
is executed by an interrupt operation.

[0069] The use of the navigation system using a struc-
ture-shape map according to the invention makes it pos-
sible to acquire information regarding companies, offic-
es, stores and various organizations occupying a struc-
ture, and, for example, a telephone number of each in-
dividual company from the structure-shape map. Itis al-
so possible to retrieve and list various companies,
stores, and organizations within a predetermined range
from a structure concerned, and to investigate the struc-
ture. A structure-shape map centered on a structure
concerned can readily be displayed by inputting its tel-
ephone number and name and retrieving the corre-
sponding name and telephone number from the names
and telephone numbers in the name and detailed infor-
mation of the map data shown in Fig. 5. Accordingly, in
a case where the user has no information regarding a
certain structure although he or she possesses informa-
tion regarding its name and category and has general
idea of the district, it is possible to search for the struc-
ture, e.g. a building where a tenant in question resides.
It is also possible to provide guidance about a tenant
residing in a certain building. Additionally, if the arrange-
ment is such that a road is designated as one of the
structures, information indicating whether there are
parking meters on the road can be provided. Thus, it is
possible to provide information regarding parking when
the user moves in a car.

[0070] It should be noted that the invention is not lim-
ited to the foregoing embodiment but can be modified
in a variety of ways. For example, although in the fore-
going embodiment colors and other display modes are
decided based upon information such as height, the
number of residents, classification, and category, dis-
play modes may be individually set in advance. For ex-
ample, a display mode may be added to the top of a
coordinate string. Although x and y coordinate strings
are used as data representing shapes of structures, the
arrangement may be such that structure-shape data is
held in the form of three-dimensional coordinate data by
combining x and y coordinate strings with z coordinate
values in the heightwise direction, and that when a struc-
ture shape is shown in a plan view, only an x and y co-
ordinate string is used, whereas, when a structure
shape is shown in a three-dimensional shape drawing
such as a perspective view, an x, y and z coordinate
string is used. Furthermore, the invention may also be
used merely to give guidance for an urban area or a
sightseeing area and print out information for guidance
service without being used in a vehicle.

[0071] Moreover, although in the foregoing embodi-
ment the invention has been described using structure
names as information regarding names, the structure
names may include names of blocks and names of other
districts. Although in the foregoing description process-
ing is executed with regard to all names, the arrange-
ment may be such that information indicating prece-
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dence according to which names are displayed on a
map or information indicating whether each particular
name should be displayed is set or added to each name
in advance, and names are displayed based upon this
information. Alternatively, structures in which the
number of names is greater than a predetermined value
or which are higher than a predetermined height may
be subjected to processing.

[0072] As will be clear form the foregoing description,
according to the invention, when structure-shape map
data, stored in the form of coordinate strings, is to be
displayed, colors and other display modes are decided
based upon, for instance, the classification and height
of each particular structure. Therefore, even in the case
of a map of a labyrinthian congested district, it is possi-
ble to instantaneously recognize the shapes and fea-
tures of structures characterized by the classification
and height of each particular structure. Moreover, even
structures of equal size can be distinguished from each
by deciding display modes based upon, for instance, the
height or the number of residents.

[0073] For example, when a map is displayed, a
shape is displayed, and data that has specific informa-
tion with respect to the shape may be displayed in a dif-
ferent color, thereby making it easy to recognize a spe-
cific location. If displayed shapes are varied in color ac-
cording to the size thereof, it is possible to readily judge
a size relationship between building structures and to
recognize the features of the map area concerned. In a
case where display colors are varied according to the
classification of shapes, the distribution of shapes in the
display area can be recognized. Thus, the visibility can
be improved, for example, in a case where facilities are
selected according to purposes.

[0074] Further, according to the invention, coordinate
strings representing shapes and names of shapes are
stored as structure-shape map data, and names are dis-
played on a map by determining a display range for each
name from the associated coordinate string. Therefore,
when a road map or a residence map is displayed, a
name of an item of the structure-shape map data can
be displayed thereon in a display range determined from
the coordinate string. Accordingly, even when a plurality
of different kinds of maps are displayed by changing
them from one to another, names of items of the struc-
ture-shape map data can be used in common. Thus, the
amount of data to be stored can be reduced.

[0075] In particular, to display names of structures on
a map in a system arranged such that the map display
scale can be changed according to use application, data
for name display must be stored for each map display
scale because of a difference in the size of area capable
of being displayed and the number of names capable of
being displayed according to the scale. Consequently,
the amount of data to be stored increases. Further, in a
case where additional information such as information
regarding shapes of structures and detailed information
is stored as data, the amount of data concerning addi-
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tional information further increases. Therefore, it is de-
manded to reduce the amount of data to be stored. Ac-
cordingly, adoption of the arrangement according to the
invention into a system having a plurality of map display
scales enables remarkably advantageous effects in
terms of a reduction in the amount of data to be stored.
[0076] When the ratio of the amount of structure-
shape map data to the display field is high, displayed
items may overlap each other, causing the visibility of
the displayed map and names to be degraded. Accord-
ing to the invention, however, display control is effected
such that display fields do not overlap by calculating
name display positions and display fields. Therefore,
degradation of the visibility of the display screen can be
prevented. Accordingly, in a case where a location is
verified from a displayed map, the visibility of the screen
can be improved by the map and guidance display.
[0077] Furthermore, names are displayed by deter-
mining the order of precedence based upon information
regarding structures, such as classification, height, con-
struction or number of residents. Therefore, processing
can be executed such that public facilities are given pri-
ority, with general houses eliminated, based upon the
classification information, and that high buildings are
given priority based upon the height information, and
further that buildings containing a large number of resi-
dents are given priority based upon detailed information
regarding construction. Thus, itis possible to selectively
display names of high value in terms of information.
[0078] Next, an example of the arrangement of a sys-
tem adapted to display a structure-shape map using a
telephone number will be described.

[0079] Referring to Fig. 27, an input unit 500 is used
to enter, for example, an instruction to select a telephone
number, an area of a structure on a structure-shape
map, information guidance regarding a structure, or re-
trieval of surrounding information. Examples of devices
usable as the input unit 500 are a touch panel combined
with the display screen of an output unit 600 (a touch
screen), a pointing device such as a joystick or a mouse,
or a remote controller. The output unit 600 includes: a
display unit for displaying a menu screen, a telephone
number input screen, a structure-shape map and a guid-
ance information output screen, which are delivered
from a central processor 800, and a printer for printing
out necessary information.

[0080] An information storage device 700 stores tele-
phone-number data 700a having a coordinate value cor-
responding to each telephone number, and a map data
700b having information regarding shapes of structures
such as buildings and facilities, and information regard-
ing each structure, including a telephone number. The
telephone-number data 700a has the coordinates of a
representative location, for example, a landmark, near
each of the toll and local office numbers and the coor-
dinates of the location of each subscriber's number. The
map data 700b is structure-shape map data for drawing
and displaying shapes of various structures such as
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buildings (for example, general houses, office buildings,
apartment houses, fire stations, department stores, hos-
pitals and railroad stations), facilities (for example, tow-
ers, parks, amusement parks and athletic fields), bridg-
es and roads. The map data 700b may further have
road-map data and residence-map data. The structure-
shape map data has a coordinate string comprising a
plurality of coordinate values for drawing and displaying
the shape of each particular structure, the name and ad-
dress of the structure, and various information belong-
ing to the structure, e.g. classification, height, construc-
tion, number of residents, and/or telephone number
thereof.

[0081] The central processor 800 executes, in re-
sponse to entry of a telephone number, processing for
determining a predetermined range by obtaining the
corresponding coordinates from the telephone-number
data 700a, retrieving the corresponding telephone
number from the map data 700b in the determined
range, and displaying a structure-shape map centered
on a structure having the retrieved telephone number.
The central processor 800 includes a telephone number
retrieval section 800a for obtaining coordinates by
searching the telephone-number data 700a based upon
an entered telephone number. A map data retrieval sec-
tion 800b determines a predetermined range centered
on coordinates retrieved by the telephone number re-
trieval section 800a, and retrieves a telephone number
from the map data 700b. A structure-shape map display
processing section 800c executes processing for draw-
ing and displaying a structure-shape map in a display
mode which may vary in color, color density, and pattern
thereof, according to, for instance, classification, height
and scale of construction. Additionally, the structure-
shape map display processing section executes draw-
ing and displaying names of principal structures on the
structure-shape map. A retrieval and guidance process-
ing section 800d retrieves various information regarding
a structure, for example, a list of names of companies,
offices, stores occupying a building, telephone num-
bers, and similar information existing around the struc-
ture (surrounding information) and provides guidance
about it. The retrieval and guidance processing section
800d is also adapted to retrieve a structure by its name,
for example, and to provide guidance using a shape
map.

[0082] A specific structure of the telephone-number
data 700a is as follows. As shown, for example in Fig.
28, the telephone-number data 700a possesses such
data as a toll/local office number, longitude and latitude
of a representative location, and address and size of
registered telephone number for each of n-number of
toll/local office numbers. The telephone-number data
700a is so arranged that registered telephone numbers
can be retrieved from a toll number or local office
number. A registered telephone number possesses da-
ta such as the subscriber's number and longitude and
latitude of location for each of m-number of registered
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telephone numbers.

[0083] Next, processing for displaying a structure-
shape map based upon a telephone number will be de-
scribed. When a telephone number is entered from a
telephone numberinput screen, as shown in Fig. 29, first
coordinates are retrieved from the telephone number
(step S121), and a range centered on the retrieved co-
ordinates is set up (step S122). In a case where the re-
trieval of the telephone-number data shown in Fig. 28
reveals that there are no longitude and latitude coordi-
nates of the registered telephone number or there is no
registered telephone number corresponding to the en-
tered telephone number, the longitude and latitude co-
ordinates of a preset representative location, for exam-
ple, a well-known landmark, are retrieved, and a range
for retrieving structure-shape map data shown in Fig. 5
is set from the retrieved coordinates. In this case, if the
longitude and latitude coordinates of the location of the
registered telephone number are acquired, a narrower
retrieval range can be set. However, in a case where
there is no registered telephone number corresponding
to the entered telephone number and the longitude and
latitude coordinates of the representative location are
used to set a retrieval range (i.e., based on the entered
telephone number prefix), a relatively wide retrieval
range is set. Next, the telephone number is retrieved in
the set range (step S123), and a check is made as to
whether the telephone number is retrieved from the
structure-shape map data shown in Fig. 5. However, be-
cause coordinates are retrieved at step S121 and a re-
trieval range centered on the retrieved coordinates is set
at step S122, the amount of information to be retrieved
can be reduced to a much smaller amount thanin a case
where the telephone number is retrieved directly from
the structure-shape map data shownin Fig. 5, telephone
numbers are retrieved from the detailed information in
which various kinds of information have been stored and
the amount of information is large. Therefore, if a tele-
phone number is retrieved directly from the structure-
shape map data, an exceedingly long time is required
for retrieval. However, the method according to the in-
vention enables a reduction in the time required and al-
lows information stored in the detailed information to be
utilized for a location search. If the telephone number is
found, the center position of a structure shape having a
registered telephone number corresponding to the
found telephone number is set to the map center coor-
dinates (step S125). If the telephone number is not
found, the coordinates retrieved by the telephone
number are set to the map center coordinates (step
S126). Then, a structure-shape map and name are dis-
played (step S127). Thus, coordinates are retrieved us-
ing the telephone-number data from a telephone
number, and a retrieval range is set centered on the re-
trieved coordinates. Then, the structure-shape map da-
ta is searched. Accordingly, it is possible to eliminate
useless search in the structure-shape map data, and ef-
ficient telephone number retrieval can be performed.
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Moreover, the retrieval speed can be increased. Fur-
thermore, a location retrieval of high retrieval accuracy
can be performed because a location can be retrieved
by using detailed information concerning structures.
[0084] A telephone-number data file may be stored in
the information storage device 3 of the above-described
navigation system for vehicles. As shown for example
in Fig. 31, the telephone-number data file comprises tel-
ephone-number data, a registered telephone number,
landmark data and location data. The telephone-
number data points to the registered telephone number
and to the landmark data, and the landmark data points
to the location data. The telephone-number data pos-
sesses such data as a toll number and local office
number, longitude and latitude of representative loca-
tion (landmark), map display scale, address and size of
registered telephone number, and address and size of
landmark data. It is so arranged that registered tele-
phone numbers can be retrieved from a toll number or
local office number and so that location data can be re-
trieved for each genre name. A registered telephone
number possesses data such as the subscriber's
number, longitude and latitude of location, map display
scale and registered location number. Landmark data
includes such data as genre name as well as the ad-
dress and size of location data. Location data includes
such data as location data name and its reading, longi-
tude and latitude of location, map display scale and reg-
istered location number. As shown in Fig. 32, registered-
location number data includes information serving as a
registered location classification and indicating whether
the data is a generally registered location or from a clas-
sified telephone directory, as well as a number within
the classification. As shown in Fig. 33, address data in-
cludes a south-west corner's longitude coordinate and
a south-west corner's latitude coordinate address in the
form of a mesh of predetermined distances, and a south-
west latitude coordinate and address name of a point
ahead. The data is so arranged that the name of an ad-
dress can beretrieved from coordinates of longitude and
latitude. It should be noted that the invention is not lim-
ited to use of south-west corner's coordinates as any
corner's coordinates could be used.

[0085] Accordingly, when a telephone number is en-
tered, a subscriber's number which coincides with the
registered telephone number is searched from the toll
number or local office number of the telephone-number
data. If the subscriber's number is retrieved, then the
name of the subscriber is acquired. If the subscriber's
number is not retrieved, genre names are displayed
from the landmark data and location data names, of a
genre designated from among these genre names. At
this time, the location data names are displayed in char-
acter-string order set in a hierarchical structure based
upon the reading of the location data in such a manner
that the location data names will be easy to retrieve, and
a search operation is also performed by the scroll but-
ton. When the subscriber's name and location data
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names are displayed, the address name also is acquired
and displayed simultaneously by the address data
based upon the coordinates of longitude and latitude. In
a case where the subscriber's number is retrieved or the
subscriber's number fails to be retrieved and a location
registered by genre is selected in the manner set forth,
a map of surroundings centered on the location is dis-
played based upon the longitude and latitude of the lo-
cation and the scale of the map display. However, in a
case where the desired location has not been registered
even as a location classified by genre, a map of sur-
roundings is displayed centered on a representative lo-
cation set in advance by a toll number or local office
number based upon the longitude and latitude of the
representative location and the map display scale in the
telephone-number data. The desired location is entered
in the form of coordinates from the map while the map
is being scrolled. The structure-shape map can be
adopted to enter the desired location.

[0086] If a navigation system for vehicles has tele-
phone-number data, structure-shape map data and
road data as stored data and is arranged to enable re-
trieval of a location by entry of a telephone number as
in the invention, the system can be used for a variety of
applications. For example, the data shown in Figs. 28
and 5 is accessed by entry of a telephone number, and
display processing shown in Figs. 29, 8 and 9 is execut-
ed to thereby display a structure-shape map as shown
in Fig. 30. Thereupon, if location verification (designa-
tion or selection) is executed, it is possible to select the
location setting, and to retrieve information or surround-
ing information regarding a structure at that location by
using the screen shown in Fig. 22. At a destination, a
transit point or a memory location, setting and registra-
tion of the location is executed, thereby performing a
route search using the coordinates of the location. Thus,
route guidance using a road map can be provided. In
the information or surrounding information retrieval
mode, it is possible to verify or retrieve information as
described in connection with Figs. 23 through 25. There-
fore, it is possible to verify detailed information about
the location and also retrieve and verify surrounding in-
formation.

[0087] It should be noted that the invention is not lim-
ited to the foregoing embodiment but can be modified
in a variety of ways. For example, although in the fore-
going embodiment the arrangement is such that tele-
phone-number data having a coordinate value corre-
sponding to each telephone number is stored, and after
coordinates have been acquired from a telephone
number, telephone numbers in the road data are re-
trieved in a predetermined range centered on the ac-
quired coordinates, the telephone numbers in the map
data may be retrieved directly.

[0088] As will be clear from the foregoing description,
according to the invention, road data is stored which has
information regarding shapes of various structures,
such as buildings, facilities and so forth, and information
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belonging to the structures, including telephone num-
bers. A telephone number registered in the structure-
shape map centered on a structure having the retrieved
telephone number is displayed. Accordingly, a readily
recognizable structure-shape map centered on a de-
sired location can be displayed easily by using a tele-
phone number familiar to the user in daily life or work.
[0089] While this invention has been described with
reference to specific embodiments, it is not confined to
the specific details set forth, but is intended to cover
such modifications or changes as may come within the
scope of the following claims.

Claims

1. A navigation system for providing road guidance by
displaying a structure-shape map (S12) showing
building shapes and roads, said navigation system
comprising:

storage means (3) for storing guidance infor-
mation including information regarding building
shapes;

display means (12) for displaying said guidance
information; and

guidance control means (45) for controlling in-
formation displayed on said display means
(12);

wherein said guidance control means (45) is adapt-
ed to sort the information regarding building shapes
stored in said storage means (3) according to a pre-
determined condition, and controls information dis-
played on said display means (12) on the basis of
the sorted information regarding building shapes;
wherein said guidance control means (45) is adapt-
ed to decide a display mode on the basis of said
information belonging to each of the structures.

2. The system according to claim 1, wherein said in-
formation belonging to each of said structures in-
cludes at least one out of a name, address, classi-
fication and/or height of each of said structures,
and/or detailed information belonging to each of
said structures.

3. The system according to claim 2, wherein said de-
tailed information includes information indicating
the number of names belonging to each of said
structures.

4. The system according to claim 2 or 3, wherein said
detailed information includes for each of said
names, information indicating a telephone number,
a room number, and/or a category.

5. The system according to claim 1, 2, 3 or 4, wherein
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said storage means (3) is adapted to store map data
having information regarding shape of various
structures and information belonging to each of said
structures, and said guidance control means (45) is
further adapted to control display of a shape of each
structure and information belonging to the structure
according to said display mode.

The system according to any of claims 1 to 5,
wherein said display mode includes colours of
shapes to be displayed, and/or colour densities
and/or patterns thereof which show detailed infor-
mation of said shapes.

The system according to any of claims 1 to 6,
wherein said guidance control means (45) is adapt-
ed to restrict drawing of building shapes by setting
a display color for building shapes to a color which
is the same as a display color for a background.

The system according to any of claims 1 to 6,
wherein said guidance control means (45) is adapt-
ed to restrict drawing of building shapes by not
drawing any of them.

The system according to any of claims 1 to 8,
wherein said guidance control means (45) is adapt-
ed to restrict drawing of building shapes when a
screen is scrolled.

The system according to any of claims 1 to 9, which
is adapted to provide coordinate values for informa-
tion regarding said shape of a structure.

The system according to any of claims 1 to 10,
which is adapted to provide guidance information
regarding the inside of each structure.

The system according to claim 11, wherein said in-
formation comprises a name, a telephone number
and an address.

The system according to any of claims 1 to 12,
which is adapted to provide guidance information
regarding surroundings of each structure.

The system according to claim 13, wherein said in-
formation comprises a list of certain genres.

The system according to claim 14, wherein said list
further comprises the distances of the locations of
said genres from said structure.

Patentanspriiche

1.

Navigationssystem zur StraRenverkehrsflihrung
durch Anzeigen einer Struktur-Profilkarte (S12), die
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Gebaudeprofile und StralRen zeigt, wobei das Na-
vigationssystem aufweist:

eine Speichereinrichtung (3) zum Speichern
von Fiihrungsinformationen, die Information im
Bezug auf Gebaudeprofile enthalt;

eine Anzeigeeinrichtung (12) zum Anzeigen
der Fuhrungsinformation; und

eine Fihrungssteuereinrichtung (45) zum
Steuern der auf der Anzeigeeinrichtung (12)
dargestellten Information;

wobei die Fihrungssteuereinrichtung (45) die
in der Speichereinrichtung (3) gespeicherte Infor-
mation zu Gebaudeprofilen nach einer vorgegebe-
nen Bedingung sortiert und die auf der Anzeigeein-
richtung (12) dargestellte Informationen auf der Ba-
sis der sortierten Information zu Gebaudeprofilen
steuert;

wobei die Fihrungssteuereinrichtung (45) auf
der Basis der zu jeder der Strukturen gehérenden
Information Gber einen Anzeigemodus entscheidet.

System nach Anspruch 1, wobei die zu jeder der
Strukturen gehdrige Information mindestens eine
aus der nachfolgenden Information umfat: Name,
Adresse, Klassifikation und/oder Ho6he jeder der
Strukturen und/oder detaillierte Information zu jeder
der Strukturen.

System nach Anspruch 2, wobei die detaillierte In-
formation Information enthalt, die die Anzahl der
Namen, die zu jeder der Strukturen gehdren, an-
gibt.

System nach Anspruch 2 oder 3, wobei die detail-
lierte Information fir jeden der Namen Information
enthalt, wie eine Telefonnummer, eine Raumnum-
mer und/oder eine Kathegorie angibt.

System nach Anspruch 1, 2, 3 oder 4, wobei die
Speichereinrichtung (3) Kartendaten speichert mit
Information beziiglich der Form verschiedener
Strukturen und Information zu jeder der Strukturen,
und wobei die Fiihrungssteuereinrichtung (45) die
Anzeige eines Profils jeder Struktur sowie die zu der
Struktur gemal dem Anzeigemodus gehdrigen In-
formation steuert.

System nach einem der Anspriiche 1 bis 5, wobei
der Anzeigemodus die darzustellenden Farben der
Profile und/oder deren Farbdichten und/oder deren
Muster umfalit, die detaillierte Information der Pro-
file zeigen.

System nach einem der Anspriiche 1 bis 6, wobei
die FUhrungssteuereinrichtung (45) geeignet ist,
das Zeichnen von Gebaudeprofilen zu beschran-
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ken durch Einstellen einer Darstellungsfarbe fir
Gebéaudeprofile auf eine Farbe, die die gleiche ist
wie die Darstellungsfarbe fiir einen Hintergrund.

System nach einem der Anspriiche 1 bis 6, wobei
die Fihrungssteuereinrichtung (45) geeignet ist,
das Zeichnen von Gebaudeprofilen zu beschran-
ken, indem keine von diesen gezeichnet werden.

System nach einem der Anspriiche 1 bis 8, wobei
die Filhrungssteuereinrichtung (45) geeignet ist,
das Zeichnen von Gebaudeprofilen zu beschran-
ken, wenn der Bildschirm gerollt wird.

System nach einem der Anspriiche 1 bis 9, wobei
Koordinatenwerte fiir Information zum Strukturprofil
erzeugbar sind.

System nach einem der Anspriiche 1 bis 10, wobei
Fuhrungsinformation zum Inneren jeder Struktur er-
zeugbar ist.

System nach Anspruch 11, wobei die Information
einen Namen, eine Telefonnummer und eine Adres-
se enthalt.

System nach einem der Anspruche 1 bis 12, wobei
Fihrungsinformation zur Umgebung jeder Struktur
erzeugbar ist.

System nach Anspruch 13, wobei die Information
eine Liste bestimmter Gattungen aufweist.

System nach Anspruch 14, wobei die Liste ferner
die Abstande der Positionen der Gattungen von der
Struktur aufweist.

Revendications

Systéme de navigation pour fourniture d'un guidage
routier par affichage d'une carte présentant des for-
mes de structures (S 12) de batiments et des rou-
tes, le systéme de navigation comprenant :

des moyens de stockage (3) pour stocker des
informations de guidage comprenant des infor-
mations concernant des formes de batiments ;
des moyens d'affichage (12) pour afficher les-
dites informations de guidage ; et

des moyens de commande de guidage (45)
pour commander des informations affichées
sur lesdits moyens d'affichage (12) ;

dans lequel lesdits moyens de commande de
guidage (45) sont congus pour trier les informations
concernant les formes de béatiment stockées dans
lesdits moyens de stockage (3) selon une condition
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prédéterminée, et commandent les informations af-
fichées sur lesdits moyens d'affichage (12) sur la
base des informations triées concernant les formes
de batiment :

dans lequel lesdits moyens de commande de
guidage (45) sont congus pour décider un mode
d'affichage sur la base desdites informations appar-
tenant a chacune des structures.

Systéme selon la revendication 1, dans lequel les-
dites informations appartenant a chacune desdites
structures comprennent au moins un élément parmi
un nom, une adresse, une classification et / ou la
hauteur de chacune desdites structures, et/ ou des
informations détaillées appartenant a chacune des-
dites structures.

Systéme selon la revendication 2, dans lequel les-
dites informations détaillées comprennent des in-
formations indiquant le nombre de noms apparte-
nant a chacune desdites structures.

Systeme selon la revendication 2 ou 3, dans lequel
lesdites informations détaillées comprennent pour
chacun desdits noms, des informations indiquant
un numéro de téléphone, un numéro de local ou
chambre, et / ou une catégorie.

Systéme selon la revendication 1, 2, 3 ou 4, dans
lequel lesdits moyens de stockage (3) sont congus
pour stocker des données de cartographie compre-
nant des informations concernant la forme de diver-
ses structures et des informations appartenant a
chacune desdites structures, et lesdits moyens de
commande de guidage (45) sont congus de plus
pour commander I'affichage d'une forme de chaque
structure et des informations appartenant a la struc-
ture selon ledit mode d'affichage.

Systéme selon I'une quelconque des revendica-
tions 1 a 5, dans lequel ledit mode d'affichage com-
prend des couleurs des formes a afficher, et / ou
des densités de couleur et/ ou des motifs de celles-
ci qui présentent des informations détaillées desdi-
tes formes.

Systéme selon l'une quelconque des revendica-
tions 1 a 6, dans lequel lesdits moyens de comman-
de de guidage (45) sont congus pour restreindre le
dessin des formes de batiments en fixant une cou-
leur d'affichage pour des formes de batiments a une
couleur identique a celle d'une couleur d'affichage
pour un arriére-plan.

Systéme selon I'une quelconque des revendica-
tions 1 a 6, dans lequel lesdits moyens de comman-
de de guidage (45) sont congus pour restreindre le
dessin des formes de batiments en ne dessinant
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aucun d'entre eux.

Systéme selon I'une quelconque des revendica-
tions 1 a 8, dans lequel lesdits moyens de comman-
de de guidage (45) sont congus pour restreindre le
dessin des formes de batiments lorsqu'un écran
s'est déroulé.

Systéme selon I'une quelconque des revendica-
tions 1 a 9, qui est congu pour fournir des valeurs
de coordonnées pour des informations concernant
ladite forme d'une structure.

Systéme selon I'une quelconque des revendica-
tions 1 a 10, qui est congu pour fournir des informa-
tions de guidage concernant l'intérieur de chaque
structure.

Systeme selon la revendication 11, dans lequel les-
dites informations comprennent un nom, un numéro
de téléphone et une adresse.

Systéme selon I'une quelconque des revendica-
tions 1 a 12, qui est congu pour fournir des informa-
tions de guidage concernant les environs de cha-
que structure.

Systéme selon la revendication 13, dans lequel les-
dites informations comprennent une liste de cer-
tains genres.

Systéme selon la revendication 14, dans lequel la-
dite liste comprend de plus les distances des em-
placements desdits genres a partir de ladite struc-
ture.
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